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Abstract 

Background:  Vaping among adolescents and young adults is a significant public health concern worldwide. Under‑
standing which risk factors are associated with vaping is important to help inform evidence-based prevention and 
intervention strategies. There are several gaps in the current literature examining these associations such as limited 
longitudinal research. We examined the association between parental smoking/vaping, adolescent sex, mental disor‑
ders in adolescence, 13 adverse childhood experiences (ACEs) and a) any vaping and b) course of vaping across two 
time points among adolescents and young adults.

Methods:  Data were from Waves 1 and 2 of the longitudinal Well-Being and Experiences Study (The WE Study) in 
Manitoba, Canada which collected data from a community sample of adolescents (14 to 17 years) and their par‑
ent/caregiver in Wave 1 in 2017–18 and the adolescents/young adults only in Wave 2 in 2019. A total of 752 ado‑
lescents/young adults (72.4% of the original cohort) completed both waves of the study. Binary and multinomial 
logistic regressions were conducted to understand the relationship between the 16 risk factors and the two vaping 
outcomes.

Results:  Vaping prevalence was 45.5% for any vaping, 2.7% for Wave 1 vaping only, 19.7% for new onset Wave 2 
vaping, and 21.2% for vaping at both waves. After adjusting for covariates, the majority of risk factors examined were 
associated with any adolescent or young adult vaping, including: parental smoking or vaping, emotional abuse, 
emotional neglect, exposure to verbal intimate partner violence, household substance use, household mental illness, 
parental separation/divorce, parental problems with police, foster care or contact with a child protective organiza‑
tion, an unsafe neighbourhood, and peer victimization. The majority of these risk factors, as well as adolescent mental 
health and parental gambling, were associated with different courses of vaping across the two time points.

Conclusions:  The findings emphasize the need for early vaping prevention and identified several ACEs and other 
factors that were associated with adolescent and young adult vaping and course of vaping. These identified ACEs and 
risk factors can help inform programs, strategies, and potential groups to target for vaping interventions.
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Background
The rapidly growing use of nicotine electronic vaping 
products, commonly referred to as electronic cigarettes, 
e-cigarettes, and vaping, among youth is a significant 
concern among health agencies globally, with some pub-
lic health officials referring to it as an epidemic [1–4]. 
As an example of the harm associated with e-cigarettes, 
the significant increase in their use was identified as 
the main driver in increased tobacco use among youth 
in 2017–2018, based on a United States (US) nationally 
representative sample of grades 6 to 12 students [5]. This 
essentially erased the progress made in tobacco reduction 
from 2011 to 2017; e-cigarettes have become the most 
commonly used tobacco product among middle and high 
school students since 2014 [5, 6]. In Canada and the US 
in 2018, one study noted the highest increase in vaping 
prevalence documented thus far (increase of five and six 
percentage points, respectively) among adolescents (ages 
16 to 19 years) [7]. Increases in e-cigarette use have also 
been noted among young adults (ages 18 to 24 years) in 
the U.S. whereas the prevalence in older age groups has 
remained the same or even declined from 2014 to 2018 
[8]. There have been frequent calls to action to protect 
youth by preventing vaping initiation and helping them 
discontinue use [2].

Understanding which factors are associated with 
youth vaping is important to inform evidence-based 
approaches to prevention and cessation of e-cigarette use 
among youth. In recent years, a growing literature shows 
that several risk factors, including sociodemographic 
variables, substance use (including tobacco use), psy-
chological factors, household tobacco use, relationship 
with parents, are associated with various vaping indica-
tors in adolescence including susceptibility to initiation 
(i.e., vaping intention and willingness), initiation, lifetime 
use, current use, and dual use with traditional tobacco 
products [9–14]. For example, in a longitudinal study 
among a nationally representative sample of U.S. ado-
lescents ages 12 to 17 years, the authors found past-year 
high externalizing problems, alcohol use, and older age 
to be associated with subsequent initiation of e-cigarette 
and dual (e-cigarette and combustible cigarette) use [14]. 
The same study also found past-year internalizing prob-
lems associated with subsequent initiation of e-cigarette 
use, past year marijuana use to be significantly associated 
with dual (e-cigarette and combustible cigarette) use, and 
African American students to be less likely to initiate 
e-cigarette and dual use compared to White adolescents 

[14]. A review of recent literature on sex and gender dif-
ferences in e-cigarette use among American adolescents 
found limited and mixed findings; some studies reported 
e-cigarette use to be more prevalent among males, and 
other studies examined reported no sex and gender dif-
ferences [15].

The relationship between various adverse childhood 
experiences (ACEs, [16]) and more traditional tobacco 
or nicotine use has been widely studied in the litera-
ture finding consistent associations between ACEs and 
tobacco use [17–21], but less is known about the asso-
ciation between ACEs and e-cigarette use. A few stud-
ies have examined the relationship between ACEs and 
vaping in young adult and adult samples. In a U.S. urban 
community sample of young adults aged 18 to 21 years, 
the authors found physical abuse, sexual abuse, emo-
tional abuse, emotional neglect, and physical neglect to 
be associated with greater likelihood of lifetime e-cig-
arette use [22]. In a sample of adult Australian women 
(ages 19–26 years), the authors found psychological 
abuse, physical abuse, sexual abuse, household substance 
abuse, witnessing domestic violence, household mental 
illness, and parental separation or divorce (but not an 
incarcerated household member) were significantly asso-
ciated with past-year and lifetime e-cigarette use [23]. 
Another study involving adults in central Florida, found 
an association between a history of four or more ACEs 
and e-cigarette use [24].

A few studies have examined the relationship between 
ACEs and vaping in adolescent samples [25–27]. One 
study conducted with a sample of students ages 13 to 
18 years in Bangkok, Thailand, found several ACEs to be 
associated with higher odds of lifetime e-cigarette use 
[25]. A study using data from Wave 1 of the Well-Being 
and Experiences (WE) Study (same data used in the cur-
rent study) conducted in Manitoba, Canada, examined 
the relationship between an expanded list of ACEs [26] 
and past 30-day electronic vapor product use [27]. The 
findings showed a significant association with emotional 
abuse, exposure to verbal intimate partner violence (IPV), 
parental separation or divorce, household mental illness, 
household substance use, parental problem gambling, 
and parental problems with police (but not emotional 
neglect, spanking, foster care placement or contact with 
a child protective organization (CPO), an unsafe neigh-
bourhood, poverty in the unadjusted model, and peer 
victimization without other ACEs) [27]. Furthermore, a 
few studies (both young adult and adolescent samples) 
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have also found graded relationships between the num-
ber of ACEs and vaping outcomes [23, 25, 28]. Among 
studies that examined emotional abuse, physical abuse, 
sexual abuse, and parental separation or divorce, they 
have all shown an association with vaping outcomes [22, 
23, 27]. For several other ACEs, there have been mixed 
findings [22, 23, 25, 27].

While there is an emerging and growing literature 
examining risk factors associated with vaping, important 
gaps remain. Small community samples, along with use of 
different measures, various age groups, and varied vaping 
outcomes may, in part, explain the mixed findings noted 
in the literature, particularly as they relate to sex and gen-
der [15] and ACEs. A notable gap in the literature is the 
lack of longitudinal studies. One of the few longitudinal 
studies published examined the relationship between 
internalizing and externalizing problems and initiation 
of e-cigarette use, but not how vaping use changed over 
time [14]. Little is known about what factors are associ-
ated with trajectories of vaping use over time. One lon-
gitudinal study that examined the change in frequency 
of e-cigarette use from spring of grade 8 (about 14 years 
old) to spring of grade 9 (about 15 years old) only exam-
ined the relationship to sex and gender, ethnicity, and 
use of other substances and found greater lifetime sub-
stance use in grade 8 and current substance use in grade 
9 among accelerating users [29].

Given the limitations noted above, the objectives of the 
current study were to examine what risk factors, includ-
ing self-reported ACEs, were associated with a) any ado-
lescent and young adult vaping and b) adolescents’ and 
young adults’ course of vaping across two time points 
using longitudinal data.

Methods
Data and sample
Data were from Wave 1 (W1; July 2017–October 2018) 
and Wave 2 (W2; October 2019–January 2020) of the 
longitudinal Well-Being and Experiences (WE) Study 
in Manitoba, Canada. W1 collected data from matched 
parent/caregiver (N = 1000, 96.1% biological parents) 
and adolescent (N = 1000; 14 to 17 years) dyads who 
self-completed computerized questionnaires privately 
at a research facility in separate rooms. The W1 adoles-
cent inclusion criteria included that the adolescent: 1) be 
between the ages of 14 and 17 years; 2) have a parent or 
guardian (not foster parent) that was willing to partici-
pate in the study; 3) have the ability to communicate well 
in English verbally and in writing; and 4) reside in Mani-
toba. Participants were recruited via random digit dialing 
(21%) and convenience sampling (i.e., referrals and com-
munity advertisements; 79%). Using random digit dialing, 
83% of those contacted were interested in participating; 

however, only 3% had an adolescent aged 14 to 17 years 
old making them eligible to participate. Among those 
eligible, 63% provided consent and participated in the 
study. More details on W1 data collection and sample 
have been published elsewhere [26]. Data collection for 
W2 was completed anywhere via an online questionnaire 
on personal devices by W1 adolescents who provided 
consent to be contacted for future studies. The sample of 
adolescents and young adults who participated in both 
W1 and W2 of the WE Study (n = 752, 72.4% of the origi-
nal adolescent cohort, now 15 to 20 years) did not differ 
significantly from the sample who only participated in 
W1 on age, sex, emotional abuse, exposure to verbal IPV, 
household mental illness, parental problem with police, 
spanking/slapping, parental gambling, unsafe neighbour-
hood, peer victimization, and self-rated mental health. 
Respondents missing from W2 were more likely to have 
multiple ethnicities (belonging to more than one of the 
following racial, ethnic, or cultural groups: White, South 
Asian, Southeast Asian, West Asian, Chinese, Korean, 
Japanese, Black, Filipino, Latin American, Arab, First 
Nations, Metis, Inuit, other) or an ethnic identity other 
than ‘White’, experienced emotional neglect, household 
substance abuse, divorced parents, been in foster care or 
in contact with a CPO, and lived in poverty. They were 
also less likely to have a baseline household income of 
$50,000 and higher.

Measurement
Independent variables
All independent variables were assessed in W1 and 
included: parental smoking or vaping, adolescent sex 
(female vs. male), adolescent mental disorders, and 13 
ACEs. Parents/caregivers were categorized as having 
smoked or vaped if they indicated smoking a cigarette 
or using an electronic vapor product one or more days 
(vs. 0 days or never tried) in the past 30 days. Adolescent 
mental disorders were assessed by asking if they cur-
rently had a long-term health condition that had lasted 
or expected to last 6 months or more and had been diag-
nosed by a medical doctor or other health care profes-
sional. Adolescents were categorized as having a mental 
disorder if they responded yes to any of the following: 
depression, bipolar disorder, anxiety disorder, obsessive-
compulsive disorder, posttraumatic stress disorder, atten-
tion-deficit/hyperactivity disorder or attention deficit 
disorder, eating disorder, alcohol problems, drug prob-
lems, autism or Asperger’s, learning or developmental 
disability (other than cerebral palsy), oppositional defiant 
disorder, or conduct disorder.

The current study used an expanded list of 13 ACEs 
[26], including: emotional abuse, emotional neglect, 
exposure to verbal IPV, spanking, household substance 
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use, household mental illness, parental separation/
divorce, parental problems with police, parental gam-
bling, foster care placement or contact with CPO, pov-
erty, unsafe neighbourhood, and peer victimization. The 
Childhood Trauma Questionnaire was used to assess 
emotional neglect using five items adapted to the pre-
sent tense [30]. Items from or adapted from the Child-
hood Experiences and Violence Questionnaire were 
used to assess exposure to verbal IPV and spanking 
[31]. Household substance use, household mental ill-
ness, parental separation/divorce, and parental problems 
with police were assessed using items adapted from the 
ACEs Study [16]. Adolescents were categorized as having 
experienced:

1)	 emotional abuse - if they reported having a parent or 
other adult living in their home say hurtful or mean 
things to them once a month or more (vs. several 
times a year or less) in the past 12 months;

2)	 exposure to verbal IPV - if they reported seeing or 
hearing adults say hurtful or mean things to another 
adult in their home in the past 12 months once a 
month or more (vs. several times a year or less);

3)	 spanking - if they reported remembering an adult 
spanking them with their hand on their bottom 
before the age of 10 years two to three times a year or 
more (vs. once a year or less);

4)	 household substance use - if they responded yes to a 
parent or other adult living in their home ever hav-
ing: a) problems with alcohol or spending a lot of 
time drinking or being hungover and/or b) problems 
with drugs;

5)	 parental separation or divorce of their biological par-
ents - if they responded yes;

6)	 household mental illness – if responded yes to a par-
ent or other adult living in their home ever had men-
tal health issues like depression or anxiety;

7)	 parental (or other adult living in their home) prob-
lems with police - if they responded yes;

8)	 parental (or other adult living in their home) gam-
bling – if they responded yes;

9)	 foster care or CPO contact - if they responded yes to 
having ever: a) seen or talked to anyone from a CPO 
due to difficulties at home and/or b) ever been placed 
in a foster home or group home by the Child and 
Family Services;

10)	 poverty - if they responded sometimes or more 
(vs. rarely or never) on one or both of the follow-
ing items: a) How often does your family run out of 
money or find it hard to pay for rent or mortgage on 
your house? and b) How often does your family run 
out of money or find it hard to pay for basic necessi-
ties like food or clothing?

11)	 peer victimization - if they indicated experienc-
ing any of the following seven forms of peer vic-
timization by a friend, peer, kid at school, or other 
young person (not an adult or sibling) once a month 
or more (vs. 7 to 11 times a year or less) in the past 
12 months: a) pushed you, shoved you, tripped you, 
or spit on you; b) bullied, picked on you, or said mean 
things about you, or threatened you through texting 
or the Internet (e.g., posted something on Facebook 
or other social media, or sent texts or emails), and/or 
the following in person or behind your back (exclud-
ing texting, email, social medial, or online posting 
or communications); c) made fun of you, called you 
names, or insulted you; d) spread rumours about 
you; e) said something bad about your race, culture, 
or religion; f ) said something bad about your sexual 
orientation or gender identity; and g) said something 
bad about your body, shape, size, or appearance in 
person or behind your back;

12)	 an unsafe neighbourhood - if they responded 
strongly disagree or disagree (vs. neither agree nor dis-
agree or stronger agreement) to the statement: I feel 
safe in my community.

Adolescents were not asked about physical abuse, sex-
ual abuse, and physical neglect in W1 due to mandatory 
reporting laws for this age group (younger than 18 at the 
time). While these were asked of participants 18 years 
and older at W2, for consistency and to maintain the lon-
gitudinal nature of the data, we did not include them in 
the present study.

Adolescent and young adult vaping
In W1, adolescents were asked during the past 30 days, 
on about how many days did you use an electronic vapor 
product (such as e-cigarettes, e-cigars, vape pipes, vaping 
pens)? In W2, adolescents and young adults were asked 
three vaping questions: whether they had ever used an 
electronic vapor product for nicotine, whether they had 
used in the past 12 months, and whether they had used 
in the past 30 days. The W2 survey used skip logic such 
that respondents who indicated no lifetime vaping at W2 
would not be asked subsequent vaping questions and 
those who indicated no past 12 months use at W2 were 
not asked the past 30 days vaping question. Two vaping 
variables were created: first, an any vaping variable (yes/
no) was created where adolescents and young adults indi-
cated using an electronic vapor product once or more 
on any of the four W1 or W2 questions. Second, a four-
level vaping across time variable was created: no vaping 
at both time points, W1 only, new onset W2 vaping, and 
vaping at both W1 and W2. Respondents were consid-
ered to have vaped at W2 if they had indicated having 
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used an electronic vaping product in the past 12 months 
or in the past 30 days. The W2 lifetime vaping question 
was only used to include respondents who had indicated 
‘no’ lifetime use and therefore were not asked subsequent 
vaping questions due to the skip logic of the survey. 
Respondents who indicated vaping in the past 30 days at 
W1, but no to lifetime vaping at W2 were coded as miss-
ing in the across time variable (n = 25).

Covariates
Statistical analyses adjusted for three sociodemo-
graphic covariates, including parent reported household 
income ($49,000 or less, $50,000 to $99,999, $100,000 to 
$149,999, and $150,000 or more), parental marital status 
(married or common-law; separated, divorced, or wid-
owed; and never married), and adolescent age at W1 (14 
to 17 years).

Statistical analysis
First, descriptive statistics were computed to determine 
the prevalence of adolescent and young adult vaping (i.e., 
any vaping, vaping across time) and any vaping by paren-
tal and adolescent risk factors and sociodemographic 
variables. Second, logistic regressions were computed 
to examine the relationship between parental and ado-
lescent risk factors and any (W1 or W2) adolescent and 
young adult vaping unadjusted and adjusted for sociode-
mographic covariates. Third, unadjusted and adjusted 
multinomial logistic regressions were computed to exam-
ine the relationship between parental and adolescent risk 
factors and adolescent and young adult vaping across 
time (W1 to W2) using the four-level categorical variable 
described above.

Results
The sample prevalence of any adolescent and young adult 
vaping (W1 or W2) was 45.5% (n = 331). Using the vap-
ing across time variable, a total of 2.7% of adolescents 
reported vaping at W1 only (n = 19), 19.7% at W2 only 
(n = 138), and 21.2% at both W1 and W2 (n = 149). The 
prevalence of any adolescent and young adult vaping 
by parental and adolescent risk factors and sociodemo-
graphic variables are presented in Table  1 and by ACEs 
in Table 2.

Table  3 presents the associations between parental 
and adolescent risk factors and any adolescent and 
young adult vaping (W1 or W2). The following risk 
factors were significantly associated with increased 
odds of any vaping: parental smoking or vaping, emo-
tional abuse, emotional neglect, exposure to verbal 
IPV, household substance use, household mental ill-
ness, parental separation/divorce (unadjusted model 

only), parental problems with police, foster care or 
contact with CPO, unsafe neighbourhood, and peer 
victimization.

Table 4 presents the associations between parental and 
adolescent factors and adolescent and young adult vap-
ing across time (W1 to W2). Parental smoking or vaping 
(in both the unadjusted and adjusted models) was asso-
ciated with significantly increased odds of W1 only and 
new onset (W2) vaping. Household substance use was 
associated with increased odds of W1 only vaping (unad-
justed model only) and both W1 and W2 vaping (both 
unadjusted and adjusted models). Emotional neglect, fos-
ter care or contact with CPO, and unsafe neighbourhood 
were associated with significantly increased odds of new 
onset (W2) vaping in both the unadjusted and adjusted 
models. Emotional abuse, exposure to verbal IPV, and 
household mental illness were associated with signifi-
cantly increased odds of new onset (W2) vaping and both 
W1 and W2 vaping (in both unadjusted and adjusted 
models). Adolescent mental disorders (unadjusted model 

Table 1  Prevalence of any Wave 1 or Wave 2 vaping by parental 
and adolescent risk factors and sociodemographic variables

Never Vaping
% (n)

Any Vaping
% (n)

Household income
  $49,999 or less 53.7 (66) 46.3 (57)

  $50,000 to $99,999 53.3 (136) 46.7 (119)

  $100,000 to $149,999 57.7 (98) 42.4 (72)

  $150,000 or more 52.7 (77) 47.3 (69)

  No response 54.8 (17) 45.16 (14)

Parental marital status
  Married or common-law 56.4 (333) 43.7 (258)

  Separated, divorced, or widowed 50.5 (54) 49.5 (53)

  Never married 25.9 (7) 74.1 (20)

Parental smoking or vaping
  Yes 40.4 (40) 59.6 (59)

  No 56.4 (349) 43.6 (270)

Adolescent sex
  Male 55.2 (186) 44.8 (151)

  Female 53.8 (208) 46.3 (179)

Adolescent age
  14 62.2 (140) 37.8 (85)

  15 54.9 (107) 45.1 (88)

  16 44.9 (83) 55.1 (102)

  17 54.1 (66) 45.9 (56)

Adolescent mental disorder
  Yes 48.7 (76) 51.3 (80)

  No 56.1 (289) 43.9 (226)
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only), parental separation or divorce (unadjusted model 
only), parental gambling (both unadjusted and adjusted 
models), and peer victimization (both unadjusted and 
adjusted models) were associated with significantly 
increased odds of both W1 and W2 vaping.

Discussion
The current study identified several unique findings 
related to adolescent vaping and the risk factors associ-
ated with different trajectories. First, the sample prev-
alence of any vaping in the current study was 45.5% 
– higher than Canadian estimates of adolescent and 
young adult vaping in 2017 (23 and 29%, respectively) 
[32]. Differing populations, years of data collection, 
and study design (i.e., cross sectional vs. longitudinal) 
may, in part, explain the discrepancy. The sample in the 
current study is not representative so the findings may 
not be generalizable to other populations. Second, the 
vast majority (88.6%) of adolescents who had vaped at 
W1 (n = 168) continued to do so as older adolescents 
or young adults at W2. Third, the majority of ACEs and 
risk factors studied were associated with any adolescent 
or young adult vaping, including: parental smoking or 
vaping, emotional abuse, emotional neglect, exposure 
to verbal IPV, household substance use, household 
mental illness, parental separation/divorce (unadjusted 
model only), parental problems with police, foster care 
or contact with a CPO, an unsafe neighbourhood, and 
peer victimization. Fourth, the majority of these ACEs 
and risk factors (associated with any adolescent or 
young adult vaping), and the addition of adolescent 
mental health and parental gambling, were associated 

Table 2  Prevalence of any Wave 1 or Wave 2 vaping by 
adolescent adverse childhood experiences

IPV Intimate partner violence, CPO Child protective organization

Never Vaping
% (n)

Any Vaping
% (n)

Emotional abuse

  Yes 41.7 (60) 58.3 (84)

  No 57.6 (307) 42.4 (226)

Emotional neglect

  Yes 36.2 (17) 63.8 (30)

  No 56.0 (374) 44.0 (294)

Exposure to verbal IPV

  Yes 41.1 (62) 58.9 (89)

  No 57.5 (293) 42.6 (217)

Spanking

  Yes 54.3 (115) 45.8 (97)

  No 54.7 (260) 45.3 (215)

Household substance use

  Yes 40.4 (40) 59.6 (59)

  No 58.1 (330) 41.9 (238)

Household mental illness

  Yes 48.2 (106) 51.8 (114)

  No 61.0 (230) 39.0 (147)

Parental separation/ divorce

  Yes 46.6 (82) 53.4 (94)

  No 57.6 (293) 42.4 (216)

Parental problems with police

  Yes 39.3 (24) 60.7 (37)

  No 56.2 (337) 43.8 (263)

Parental gambling

  Yes 33.3 (7) 66.7 (14)

  No 54.7 (366) 45.3 (303)

Foster care or contact with CPO

  Yes 39.5 (32) 60.5 (49)

  No 56.6 (356) 43.4 (273)

Poverty

  Yes 53.6 (59) 46.4 (51)

  No 53.3 (276) 46.7 (242)

Unsafe neighbourhood

  Yes 33.3 (10) 66.7 (20)

  No 55.2 (382) 44.8 (310)

Peer victimization

  Yes 44.1 (71) 55.9 (90)

  No 56.5 (286) 43.5 (220)

Table 3  Parental and adolescent risk factors associated with any 
Wave 1 or Wave 2 adolescent and young adult vaping

Regression models compared to never vaping

OR Odds ratio, CI Confidence interval, AOR Adjusted odds ratio, IPV Intimate 
partner violence, AOR Adjusting for parental marital status, household income, 
and adolescent age

*p ≤ .05, ** p ≤ .01, *** p ≤ .001

OR (95% CI) AOR (95% CI)

Parental smoking or vaping 1.91 (1.24, 2.94)** 1.81 (1.14, 2.85)*

Adolescent sex (Female vs. Male) 1.06 (0.79, 1.42) 1.01 (0.74, 1.36)

Adolescent mental disorders 1.35 (0.94, 1.93) 1.25 (0.86, 1.82)

Emotional abuse 1.90 (1.31, 2.76)*** 1.92 (1.31, 2.82)***

Emotional neglect 2.24 (1.21, 4.15)** 2.15 (1.14, 4.04)*

Exposure to Verbal IPV 1.94 (1.43, 2.80)*** 1.92 (1.31, 2.80)***

Spanking 1.02 (0.74, 1.41) 1.03 (0.74, 1.45)

Household substance use 2.05 (1.32, 3.16)*** 1.92 (1.22, 3.01)**

Household mental illness 1.68 (1.20, 2.35)** 1.56 (1.09, 2.23)*

Parental separation/divorce 1.55 (1.10, 2.19)* 1.50 (0.92, 2.44)

Parental problems with police 1.98 (1.15, 3.38)* 1.91 (1.09, 3.35)*

Parental gambling 2.42 (0.96, 6.06) 1.89 (0.73, 4.89)

Foster care or contact with CPO 2.00 (1.24, 3.20)** 1.90 (1.15, 3.14)*

Poverty 0.99 (0.65, 1.49) 0.96 (0.61, 1.51)

Unsafe neighbourhood 2.46 (1.14, 5.34)* 2.25 (1.01, 5.01)*

Peer victimization 1.65 (1.15, 2.36)** 1.70 (1.17, 2.46)**
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Table 4  Parental and adolescent risk factors associated with course of vaping across time (Wave 1 to Wave 2)

Multinomial regression models compared to never vaping

W1 Wave 1, W2 Wave 2, OR Odds ratio, CI Confidence interval, AOR Adjusted odds ratio, AOR Adjusting for parental marital status, household income, and adolescent 
age

*p ≤ .05, ** p ≤ .01, *** p ≤ .001

W1 Only Vaping New Onset W2 Vaping Both W1 and W2 Vaping

Parental smoking or vaping

  OR (95% CI) 6.35 (2.41, 16.70)*** 1.93 (1.12, 3.32)* 1.29 (0.72, 2.30)

  AOR (95% CI) 5.31 (1.81, 15.53)** 1.86 (1.05, 3.30)* 1.27 (0.68, 2.37)

Adolescent sex (Female vs. Male)

  OR (95% CI) 0.65 (0.26, 1.65) 1.11 (0.75, 1.65) 1.04 (0.71, 1.51)

  AOR (95% CI) 0.56 (0.21, 1.48) 1.10 (0.74, 1.65) 0.91 (0.62, 1.36)

Adolescent mental disorders

  OR (95% CI) 2.22 (0.84, 5.83) 1.06 (0.65, 1.74) 1.63 (1.05, 2.53)*

  AOR (95% CI) 1.69 (0.60, 4.73) 1.11 (0.67, 1.84) 1.40 (0.88, 2.22)

Emotional abuse

  OR (95% CI) 1.10 (0.31, 3.93) 1.87 (1.16, 3.00)** 2.09 (1.32, 3.31)**

  AOR (95% CI) 1.11 (0.30, 4.12) 1.92 (1.19, 3.12)** 2.06 (1.28, 3.31)**

Emotional neglect

  OR (95% CI) 2.93 (0.62, 13.87) 2.70 (1.31, 5.58)** 1.45 (0.63, 3.32)

  AOR (95% CI) 2.19 (0.42, 11.41) 2.64 (1.25, 5.54)* 1.29 (0.55, 3.07)

Exposure to verbal IPV

  OR (95% CI) 1.35 (0.43, 4.24) 1.82 (1.13, 2.93)* 2.07 (1.31, 3.26)**

  AOR (95% CI) 1.30 (0.40, 4.19) 1.87 (1.15, 3.04)* 2.01 (1.25, 3.22)**

Spanking

  OR (95% CI) 0.45 (0.13, 1.59) 0.98 (0.63, 1.51) 1.09 (0.72, 1.66)

  AOR (95% CI) 0.43 (0.12, 1.55) 0.99 (0.63, 1.54) 1.11 (0.72, 1.72)

Household substance use

  OR (95% CI) 3.17 (1.08, 9.37)* 1.48 (0.82, 2.66) 2.48 (1.48, 4.17)***

  AOR (95% CI) 2.33 (0.73, 7.42) 1.45 (0.79, 2.64) 2.44 (1.42, 4.19)***

Household mental illness

  OR (95% CI) 2.48 (0.88, 7.02) 1.65 (1.04, 2.59)* 1.85 (1.21, 2.81)**

  AOR (95% CI) 1.57 (0.50, 4.90) 1.73 (1.07, 2.81)* 1.63 (1.03, 2.56)*

Parental separation/divorce

  OR (95% CI) 1.62 (0.55, 4.81) 1.48 (0.94, 2.32) 1.71 (1.12, 2.63)*

  AOR (95% CI) 0.25 (0.03, 1.92) 1.63 (0.88, 3.01) 1.77 (0.97, 3.25)

Parental problems with police

  OR (95% CI) 2.01 (0.43, 9.34) 1.91 (0.97, 3.78) 1.76 (0.89, 3.46)

  AOR (95% CI) 1.45 (0.30, 7.08) 1.87 (0.92, 3.78) 1.78 (0.88, 3.62)

Parental gambling

  OR (95% CI) – 1.23 (0.31, 4.81) 3.87 (1.45, 10.38)**

  AOR (95% CI) – 0.84 (0.20, 3.62) 3.18 (1.13, 8.90)*

Foster care or contact with CPO

  OR (95% CI) 1.31 (0.29, 5.92) 2.50 (1.41, 4.42)** 1.74 (0.96, 3.15)

  AOR (95% CI) 0.65 (0.13, 3.28) 2.67 (1.45, 4.93)*** 1.62 (0.86, 3.06)

Poverty

  OR (95% CI) 2.13 (0.71, 6.35) 1.02 (0.59, 1.77) 0.83 (0.48, 1.42)

  AOR (95% CI) 1.36 (0.41, 4.44) 0.96 (0.53, 1.74) 0.93 (0.51, 1.68)

Unsafe neighbourhood

  OR (95% CI) 4.78 (0.97, 23.61) 2.67 (1.06, 6.70)* 1.88 (0.70, 5.04)

  AOR (95% CI) 2.99 (0.52, 17.21) 2.62 (1.02, 6.75)* 1.87 (0.67, 5.22)

Peer victimization

  OR (95% CI) 2.35 (0.89, 6.18) 1.53 (0.96, 2.45) 1.71 (1.10, 2.67)*

  AOR (95% CI) 2.52 (0.92, 6.88) 1.52 (0.94, 2.47) 1.84 (1.15, 2.93)*
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with different courses of vaping across the two time 
points (some in the unadjusted models only).

The findings of the current study are generally consist-
ent with one or more published studies in the literature 
[10, 14, 15, 22, 23, 25, 27, 33], with the exception of foster 
care or contact with a CPO, an unsafe neighbourhood, 
and peer victimization, which have not been found to 
be associated with vaping outcomes in a previous study 
using W1 of the WE Study data [27]. Importantly, the 
current study extends knowledge by examining the asso-
ciations with adolescent and young adult courses of vap-
ing over two time points using longitudinal data. Some of 
the mixed findings in the literature, particularly as they 
relate to ACEs, along with our findings that ACEs and 
other risk factors are associated with different courses 
of vaping over time, emphasize the importance of taking 
a more nuanced approach with greater specificity when 
examining risk factors associated with vaping among 
adolescents and young adults. For example, in our find-
ings, adolescent mental health problems and parental 
gambling were not significantly associated with the ‘any 
vaping’ variable; however, these risk factors were signifi-
cantly associated with vaping at both W1 and W2 (men-
tal health problems in the unadjusted model only).

The finding that the vast majority of adolescents who 
reported vaping at W1 also reported vaping at W2 high-
lights the importance of early prevention of vaping ini-
tiation. The factors associated with vaping at both waves 
identified in the current study may help inform preven-
tion strategies and identify target population groups. 
These ACEs and other risk factors included adolescent 
mental disorders (unadjusted model only), emotional 
abuse, exposure to verbal IPV, household substance use, 
household mental illness, parental separation/divorce 
(unadjusted model only), parental gambling, and peer 
victimization. Although parental problems with police, 
foster care or contact with CPO, and an unsafe neigh-
bourhood were not significantly associated with vaping at 
both waves, each association had moderate effect sizes, 
similar to other factors that were studied. It is possible 
that the lack of statistical significance is a type II error 
due to rare occurrences of these events and power issues 
due to small sample size. Future studies with larger sam-
ple sizes should examine these relationships further. The 
findings of the current study suggest that any of these sig-
nificant risk factors could be targeted to inform preven-
tion strategies and identify target populations at various 
points in adolescents and young adults’ vaping trajec-
tories. However, these findings do not provide a clear 
understanding of which adolescents quit vaping after 
W1. More research is needed to understand protective 
factors that may be associated with vaping cessation as 
well as prevention.

This study has several limitations. First, cau-
sation cannot be inferred; the associations with 
the “any vaping” variable are cross sectional and, 
among those who reported vaping in the past 
30 days in W1, it is unknown when initiation first 
occurred and whether it may have preceded the 
factors studied. Second, the adolescent and young 
adult vaping questions changed slightly from W1 
to W2. In W1, respondents were asked about past 
30-day use only and the question did not spec-
ify for nicotine use while in W2 they were asked 
specifically about vaping for nicotine use for 
lifetime, 12 months, and past 30 days. The differ-
ence in wording may result in an overestimate of 
the number of adolescents vaping nicotine in W1 
as it may include those who used electronic vap-
ing products for other substances (e.g., nicotine 
free or marijuana). However, this is likely a very 
small proportion of respondents. In one Cana-
dian survey of 3034 regular e-cigarette users aged 
16 to 24 years, the vast majority of respondents 
(91.3%) indicated using electronic vaping prod-
ucts containing nicotine and only 1.2 to 3.8% were 
currently vaping cannabis products [34]. Further-
more, the difference in timeframes in the current 
study between waves may have also influenced the 
results. For example, the number of respondents 
who used an electronic vaping product in W1 may 
be underestimated due to the shorter timeframe 
(past 30 days) compared to W2 (past 12 months 
and/or past 30 days). When parents were asked 
about electronic vaping product use in W1, the 
question also did not specify for nicotine use. 
Third, some of the measures may be subject to 
recall bias. Fourth, due to mandatory child abuse 
reporting laws, we were unable to ask adolescents 
about their experiences of the following ACEs: 
physical abuse, sexual abuse, and physical neglect. 
Fifth, the use of single item questions to measure 
many of the ACEs in the current study, while com-
mon in the literature, has been critiqued as sim-
plistic [35]. Sixth, attrition from W1 to W2 due 
to the longitudinal nature of the study may have 
biased the results. Finally, the community sample 
recruited primarily by non-random recruitment 
methods may not be representative and therefore 
the findings may not be generalizable to other 
populations with different household incomes, 
racial and/or ethnic profiles, and experiences. 
However, it should be noted that the W1 sample 
closely resembled the general population regard-
ing sex, household income, and ethnicity, using 
the 2017 Statistics Canada census profile [36].
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Conclusions
The findings of the current study identify key ACEs and 
risk factors associated with vaping and vaping trajec-
tories among adolescents and young adults – a public 
health concern of epidemic-size as identified by several 
health agencies [1–4]. An overwhelming proportion of 
youth who reported vaping at W1 also reported vap-
ing over time, emphasizing the need for early preven-
tion. The factors identified in the current study can help 
inform programs and strategies to prevent vaping among 
adolescents and young adults and help identify youth that 
may be targeted for vaping interventions. The findings on 
ACEs provide further evidence on the need to advocate 
for children’s rights to protection from childhood adver-
sities that may be associated with harmful substance use 
and associated lifelong consequences.
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